T he assessment of risk, and its subsequent manipulation, accounts for a large amount of what we do in cardiology. Among the heart failure population, increasing numbers of tools are being utilised for the purpose. In this issue of Heart, Schinkel and colleagues 1 present data on the combined use of both physiological and biochemical markers of risk in heart failure.
Many studies have shown that, as a screening test, a low concentration of natriuretic peptide in patients with suspected heart failure has a high negative predictive value. 2 Furthermore, in patients with the diagnosis, variation in natriuretic peptide concentration may predict subsequent hospitalisation and death. 3 4 The study by Schinkel and colleagues 1 found that natriuretic peptide values were substantially lower in patients without heart failure, which is entirely consistent with previous findings. The investigators then examined contractile reserve in those patients with ischaemic left ventricular (LV) dysfunction, using low dose dobutamine stress echocardiography (DSE). They concluded that the presence of contractile reserve was associated with a lower concentration of natriuretic peptide. They go on to suggest that the absence of contractile reserve in patients with elevated natriuretic peptides predicts a higher risk of future events.
HIBERNATION VERSUS STUNNING
In their article, Schinkel and colleagues 1 avoid the use of the terms ''hibernation'' and ''stunning'', perhaps because of controversy over what these entities actually represent. This is unfortunate because the differences between these two pathophysiologies, or more importantly how they typically present, are key to interpreting the literature. ''Stunning'' can be defined as postischaemic myocardial dysfunction, and has been well documented in a number of clinical scenarios. Perhaps the most common, and which the authors refer to, is following reperfusion in acute myocardial infarction (MI). Here the myocardium may remain stunned for several days in the face of a normal blood supply. The demonstration of contractile reserve by DSE in this situation has been shown to predict recovery of function, 5 which is associated with improved long term prognosis. However, this is a quite different scenario to the patient with chronic heart failure, as in the present study.
The term ''hibernation'' describes chronically dysfunctional myocardium with the potential to recover following revascularisation. The pathophysiology of hibernation is less well understood than stunning, although it may well represent a process of repetitive stunning. However, the important difference between the two scenarios is that in hibernation, a chronically stenosed vessel subtends the myocardium in question. Coronary flow reserve is reduced, although flow at rest may be near normal. 6 Using DSE, contractile reserve, and in particular a biphasic response, is likely to be seen. [7] [8] [9] However, unlike stunning in the post-MI patient, there is evidence that the presence of hibernation in these patients predicts a worse outcome. 10 11 Furthermore, revascularisation may improve prognosis substantially. 10 A randomised controlled trial of this strategy is presently underway. 12 
THE IMPORTANCE OF CONTROL
The suggestion by Schinkel and colleagues 1 of the value of a combined assessment of natriuretic peptides and contractile reserve-that is, hibernation-in patients with ischaemic LV dysfunction is a good one. However, their finding that hibernation was associated with a lower natriuretic peptide concentration is questionable. An important limitation of their data analysis is that they did not control for LV systolic function at rest. To suggest that all patients with an echocardiographic ejection fraction (EF) ( 40% had severe LV systolic dysfunction is misleading. 13 Natriuretic peptide secretion is influenced by the degree of LV stretch, with EF one, albeit crude, indicator of this.
14 Variations in EF within the range ( 40% could have exerted an important influence on the results. Without controlling for resting EF in the analysis, a reliable interpretation of the data cannot be made.
In defining contractile reserve, the authors decided to use a threshold of improvement in > 2 severely hypokinetic segments in the 16 segment LV model. In clinical practice, improvement in > 4/16 segments has been utilised as a threshold for benefit with revascularisation, although there is little evidence to support this. In the study, however, it would also have been feasible, and arguably better, to treat contractile reserve as a continuous variable. It could then have been used in a multivariate model along with natriuretic peptide and EF to test for association. Furthermore, the scatter plot of the data clearly shows that variables are not distributed normally, and non-parametric testing would therefore seem more appropriate. In doing so, it is less likely that differences would have been significant. For all these reasons, some of the conclusions of the study should be regarded with caution. Nevertheless the optimal strategy for risk stratification in heart failure continues to evolve. In time, natriuretic peptide may be measured routinely as a means of assessing disease severity. In those with ischaemic heart disease, at highest risk, evidence of hibernation should lead towards revascularisation.
